Animal Bytes examines biosafety challenges posed when conducting work with animals and provides solutions that promote both safe and responsible research. Good safety and animal husbandry are essential for good science. Learn about best practices when working with animals and applied safety information that can be used every day. Please e-mail your comments, questions, and insights to Barbara Johnson at barbara_johnson@verizon.net.
An Introduction to Guidance Documents and Requirements for Working with Arthropod Vectors of Pathogenic Agents
Hazards associated with conducting work with arthropod vectors can be broadly categorized as those related to the worker and to the environment (i.e., the human and agricultural communities). Hazards to laboratory workers include the potential for exposure to known infectious agents either as a result of the experimental procedure or arthropod bites (bites from wild-caught arthropods infected with unknown/uncharacterized agents, bites by non-infected arthropods) and exposure to chemicals. Environmental hazards include the escape of an uninfected exotic arthropod capable of becoming established and serving as a vector to complete the cycle of transmission from an infected reservoir species to the human and agricultural communities, and the more immediate threat posed by escaped arthropods capable of spreading disease of medical or veterinary importance.
This column focuses on guidelines and requirements in fixed-site laboratories, and on arthropods that may act as vectors of disease in humans or animals via biological transmission; this means that there is either multiplication or development of the infectious agent in the vector, or both. In this context, arthropods include mosquitoes, flies (e.g., tsetse, black, horse, deer, and sand), midges, bugs (e.g., kissing bugs), lice, fleas, ticks, and mites (Scott, 2005) .
Many diseases important to global public and animal health are transmitted by arthropods (Table 1) . Some are endemic to the United States (U.S.) and some are expanding their geographic range to the U.S. Exposure to many of these agents has resulted in documented laboratoryacquired infections. The guidelines and regulatory requirements identified in the next section have been promulgated to safeguard public and animal health.
Regulatory Requirements and Guidelines
The most detailed guideline for safely conducting work with arthropods is the Arthropod Containment Guidelines, Version 3.1 (ACME/ASTMH, 2003). It provides guidance on conducting risk assessments, defines arthropod containment levels (ACL) and facility design characteristics, and describes work practices and safety equipment to mitigate hazards. The guidelines were formatted similar to how biosafety levels are described in Biosafety in Microbiological and Biomedical Laboratories (BMBL) (HHS, 2009) , making drawing parallels between the documents and the terminology easy. The BMBL can be used as a starting point to garner supplemental information on infectious agents and routes of transmission to augment risk identification as well as mitigation and communication strategies described in the site-specific risk assessment.
In instances where vertebrate animals are used as hosts (i.e., for blood meals), review and approval by the Institutional Animal Care and Use Committee (IACUC) is required (ILAR, 2011). Work involving genetic modification to arthropods or the infectious agent is also subject to review by the organization's Institutional Biosafety Committee (IBC) and should be conducted in accordance with the National Institutes of Health (NIH) Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH, 2013) . Note that genetic modification can either increase or decrease the risks associated with arthropod escape (risks to the environment and to workers), resulting in a change in the appropriate biocontainment level and practices. Using these and other resources, the IBC can identify the appropriate ACL for the project and make additional recommendations for safety practices at ACL 1-4.
In the U.S., the import, export, and domestic transport of arthropod vectors is subject to regulation by several entities. The Foreign Quarantine Code of Federal Regulation (CFR) 42 Part 71.54 contains provisions for importation of etiological agents, hosts, and vectors of human disease, requiring an entity to obtain a permit issued by the Centers for Disease Control and Prevention (CDC) Import Permit Program before importing, or distributing (after import), the materials covered by this CFR (CDC, 2014) . Similarly, under CFR 9 Part 122.2 the United States Department of Agriculture, Animal and Plant Health Inspection Service (USDA/APHIS) must issue a permit prior to importation or subsequent transfer (shipment) of etiological agents, hosts, and vectors of animal disease (U.S. GPO, 2005) .
The International Air Transport Association (IATA) has established definitions and requirements in the Dangerous Goods Regulations (DGR) for the classification, packaging, marking, labeling, and documentation of packages containing hazardous material (IATA, 2015) . A current certificate of training must be maintained for staff who package, mark, or label packages for transport. For ground shipments, the U.S. Department of Transportation (DOT) www.absa.org Applied Biosafety Vol. 20, No. 1, 2015 has harmonized its requirements with those of IATA and should be consulted for domestic ground shipments (U.S. GPO, 2003) .
Finally, the U.S. Department of Commerce (DOC), Bureau of Industry and Security (BIS), is responsible for implementing and enforcing the Export Administration Regulations (EAR) regarding biological materials. Detailed information regarding the types of materials that may require an export permit and how to effectively navigate the EAR site can be found by consulting the BIS EAR website (DOC, 2015) . Goddard, 2008. 
